Практическое занятие №5
ОПТИМИЗАЦИЯ ЭКСПЛУАТАЦИОННЫХ ПАРАМЕТРОВ И

РЕЖИМОВ РАБОТЫ МАШИННО-ТРАКТОРНЫХ АГРЕГАТОВ

[image: image1.png]MHTOBOH MYKM M ADYTMe, NpeHA3HAYEHHbIE MU YIydIIeHns U3~
YECKMX M rPaHYJOMETPHYECKMX CBOWCTB MouBhl. [TocKoNIBKY Opramu-
YeCKMe YIOBPeHMs TOMHMO OBBIICHHS! TLIONOPONS MOYBBI YIyILa-
10T €€ CTPYKTYPY, TO MOTPEGHOCTD B HUX GYIET BO3PACTATH HE3ABUCHMO
0T 06BEMOB NIPOUIBO/ICTBA MUHEPATBHBIX YIOODEHHMI.

K OpraHM4ecKUM y06PEHHAM OTHOCAT HaBO3 (TBEpIIbIH, XUAKHH 1
TIONYXHAKHIT), TOPD, KOMITOCTBI, @ TAKKE 3ae/TbIBAEMYIO B ITOYBY pac-
THTEbHYIO Maccy. MuHepanbHEIe yIOGPEHNS TalOKe NENAT Ha TBepabie
(rpaHyIMpoBaHHbIE M BUIEBMIHLIE) M XHIKHe (aMMHMAYHAs Boaa, 6e3-
BOIHEI aMMHaK). v

Pax/uyaioT ClIeAyioluHe OCHOBHEIE CTI0COGHI BHECEHNUST yI0GpeHHH:
CILIOLIHOE, WIX MpPEArnoceBHoe (OCHOBHOE); TIPHITOCEBHOE (MECTHOE);
TIOJKOPMKA.

12.1. Bapuanmu sanauns

Houep] gy [osa smecers,| PACCTORIS| CHCRD XanchIRpRA
0 T e, i e Kb
1 ‘MuHeparsHbe 0,2 12 4 1
2 Opranuseckue % s 5 1S
3 Musepanuse 0,4 1 3 i
4 Opraumueckue 30 6 4 15
5 Munepansnsie 0,6 6 5 1
€ Oprammecke 0 8. 6 15
7 MuHepansHse 038 .8 5. 1
8 Opranmyeckne 50 10 6 15
9 Munepanhuzie 1 9 5 =
10 ‘OpraHnyeckue 60 2 4 15
11 Munepansubie 1 1 5 1
12 Opranuuecxme 80 3 3 15
13 ‘Munepansiisie 1 14 3 L5
14 IHYECKHE 28 15 4 1
15 MHepanbubie 0,3 15 3 L5
16 Opraunyecxue 35 10 5 1
7 Munepanbusie 0,9 13 4 L5
18 HYECKHe 45 15 6 1
19 Mumepamsie 09 i s 15
20 Oprammueckue 55 4 1 i
21 Munepanbubie 0,7 9 5 15
2 Oprasteckue 65 7 ; 1
23 Munepanuube 097 1,5
24 ‘Oprannseckue 68 1 6 1
25 MuHepanbisie 0,7 i 4 4 L5
26 Opraumyeckue 95 7 5 1
27 MunepansHbie 0,82 6 5 Ls
28 (Opraunyeckue 76 7 7 1
29 Munepaininie 0,73 8 6 1,5
30 Opraunyeckue 69 12 7 1

TIpHMe 9aH i c. VCIOBHS paGOTH ATPETaToB MOTYT GHTh MIMEHEHH penoiana-
TENISM C YMETOM MECTHBIX TIPHDOIIHO-TIDOHIBO/ICTBEHHBIX YCTIOBMH, BXTIO9AS A03K! BHE-
CeHMA yIOBpEHWH oA KOHKDETHME CENBCKOXOIAHCTBEHHME KYTbTYDHL.
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[image: image2.png]Han6ongiuuit 06beM paboTsl ¢ ydacTveM G0IBLIOTO YNHCa JHOLeH 1
TEXHUKH XaPaKTepeH M1 OCHOBHOTO BHECEHHUs Y06 peHHii, Ha npuMepe
KOTOPOTO ¥ PACCMOTPEHE! METOIbI PELLEHHS COOTBETCTBYIOUIMX 33124,
BhIcOKast HANPSDKEHHOCTh PaGOTHI B JAHHOM CTyvae 06yCIORNeHa GoJb-
LIMMM J03aMy BHeceHus yno6pennit (10...60 T/ra opraHuuecKux u 10
1,5 T/ra MHHEPATBHBIX) [IPH 3HAYMTEBHBIX (10 20 KM) PACCTOAHMSX
TPAaHCMOPTHPOBKH. B OTIE/BHBIX CIy4asaX BOSMOXHBI H 00Jiee BHICOKHE
noznu/ m;mm 'yRoGpeHHIt yKa3aHHBIX BUIOB (COOTBETCTBEHHO 10 100
u21/ra). i

‘OcHOBHOE BHeceHHMe YA0GpeHM It CBA3AHO TAKkKe C GONBIUMM pacxo-
ZIOM COOTBETCTBYIOLTHX DPECYPCOB, BKIIOYAs TPYAOBHIE, TOIUIMBHO-
IHEPreTHYECKHE M (PHHAHCOBBIE.

‘OCHOBHBIE ArpOTEXHHYECKHE TPeGOBaHMA: OTKIOHEHHE OT 3ajaH-
HOM JI036 BHeceHus! ynobpennit o6onx BuaoB 110 %; HepaBHOMEp-
HOCTh pacnpeie/leHUst 110 TIOBEPXHOCTH nonis a0 +10 % 1o xomy u
425 % 1o IMpUHe 3aXBaTa arperara; 3ale/ika ynoOpeHMit B NMOYBY B
CXATIE CPOKH /U1l HCKITIOUCHNS TIOTEph MUTATEILHBIX BELIECTS.

‘OCHOBHOE BHECEHMe YAOOPeHMil BBINONHSIIOT B 3aBMCHMOCTH OT
TIPHPOAHO-TIPOM3BONCTBEHHbIX YCIOBHI IO OXHOM H3 CHIEAYIOUIMX TeX-
HONOTHYECKMX CXeM (DHC. 12.1): PAMOTOMHOM; TEPErpy30HOM; TIepe-
BaJIOYHOM; ABYX(a3Hoi. [lis ynobpenuit o6oux BunoB Haubonee pac-
TIPOCTPaHEHa NPAMOTOYHAS TEXHOJNOTHA, KOTOPYIO LenecooGpasHo

Tipamoroumas Texionorms

Tiorpyaxa
B xy308 Tepesosxa | | Brecenne
pasGpacuisa- » none BTOYBY
Tens
Tleperpy3ousas TexHOOTHA
Tlorpysxa Tleperpyska
voon | | Mepesona | | "R | | pucconne
tpancnopro-| Ha xpat pasbpackisa- Briowsy.
o cpeacTea iz Tens

Tlepesanounas rexHonorua

Tiorpysxa Tiepesoska Torpyaxa
xyos | |10 6ypra wm BKy30B Tepesoska Buecenne
rpascnioprio-[ pasrpysouroi | pasGpachisa- s none B noasy
rocpencrsa | | mnowamm Tenn
Iyxpasmas rexsonorwa
Torpyska Pasrpyaxa Pacnipeaene-

rocpeactaa hadi) nons

8 ky308 Mepesoska [ aweno
wcm&‘l Srone —1""'“""* nosepocrn

Pac. 12.1. TeXHOMOMNSECKHE CXeMM OCHOBHOTO BHeceHus ynoGpemnit
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[image: image3.png]BHIGDATE B Ka4ecTBe SGMEKTHBHOM C YIETOM YHHBEPCATLHOCTH, MEHB-
IIEr0 PACXOZia PECYPCOB, CXATHIX CPOKOB BAIO/IHEHHS TIDU YYACTHH
MEHBLIEr0 YMCAA CIEUMANBHBIX arperatos. CielyeT OTMETHTB, 4TO
ANEMEHTH! NPAMOTOYHOM TEXHOJOTHH xxomrr € COCTaB M APYTMX TeX-
HOJNOTHYECKHX CXEM.

C yueToM MeCTHBIX YCIOBHH (110 :ammmo TIpeROJABATENs) B Kade-
CTBE HCCNEAOBATENLCKOH- PAGOTH MOXHO BRIFIONHMTb CPABHHTEABHRUA
aHanmu3 SHGEKTUBHOCTH COOTBETCTBYIOMMX TEXHOJIOTHUCCKHMX CXEM
BHECEHMS! YROOpeHMIA. 3

Tleperpy3ounas ¥ NEpeBalOYHaA TEXHONOTHM TAKKE TIDUMEHHMEL
JUIS BHecEeHMs ynobpeHmit 06oux BunoB. ORHAKO JIs NEPEIPY30HOH
TEXHONOTHH TPEBYIOTCS TPAHCTIOPTHEIC CPOICTBA C NPEABAPHTENBHBIM
TOABEMOM Ky30Ba WIM HHM3KODaMHBIE :Pa3OpaCKBaTeN YNOOpeHMHik,
0COBEHHO OPraHWTECKHX, KOTOPHC HE BOCTAA €CTh B X03THiCTBaX, [le-
PEBAJIOYHAs TEXHONOTHS HauGosee SbpexTHRHA LIt meeem opra-
HUYECKMX YAOGPEHMi, KOTODHIE NEpE]l BHECCHMEM JODKHBI
JICHHOE BPEMs HaXOIuThCs B Gyprax. {Ipu wenonssosaHun Tex-
HONOTHH B XOSSAMCTBAX JOJDKHEL- GHITH IOPOTOCTOSIAE: CKIRNCKHE
TIOMEIICHHA A XpaHeHus ymoGpermit. [pyxdasuyo Texsonorxio
TIPMMEHSTIOT TOJILKO IPH BHECCHWH OpraHHYeCKuX yRoGpeHuit poTop-
HBIM BaIKOBaTeNeM-pasbpacsisatesiem Tuna PYH-15B, xoropsiit nane

TPAKTOp.

Pecypcocbeperajolune arperatst Ui BHeCEHHsi YIOGPEHHIt 1O BhI-
GpaHHO NPAMOTOYHON TEXHONIOTHM CHEYET OGOCHOBATS MO METOMM-
KaM, HIIOXEHHBIM B 3aiaHuAX 4, 6..8. Kaxmsut pasbpachBarers
ynospem arperaTMpyioT B OCHOBHOM C TPaKTOPOM: ONHOK M TO# Xe
MapKH, TI03TOMy 3ajia4a CBOIMTCA K BHIGOPY pecypcocheperaiouiero
arperara B 3aBUCHMOCTH OT YCJIOBHIt PAGOTHI C YUETOM /036 BHECCHHS
yROBpeHMii H pacCTOAHMS TPAHCTIOPTHPOBKH. Bl aTperaTop st
'OCHOBHOTO BHECEHH# y06peHHii pyuBeIeHb! B Tabmaue 12.2.

12.2. Arperama a1 ocsossoro ssecemnis YioGpemuh

T
Goe e [ )
Opaanuneckue ydoGpenus
MT3-80/82 + PTO-4. 4 -]
MT3-80/82 + POY-5 5 -]
T-150K + IPT-10 10 6
K-701 + TIPT-16 16 L
K-701 + MTT-23 23 ri
Muniepansnuse ydolpenus
MT3-80/82 + IPMI-4 4 10
MT3-80/82 + PYM-5 5 10
T-150K + PYM-8 8 12

K-701 + PYM-16. 16 i

118





[image: image4.png]PacyeTHBE ONTHMATBHBIE TPY3ONOXBEMHOCTH pa3GpackiBateneit

| ynoGpeHHH, OTBEYAIONME TPEGOBAHMSM PECYPCOCOEDEXEHHS H BLICO-
Kot npouzaonmenmocm B 3aBMCHMOCTH OT JO3bl BHECCHHSI H Pac-
chogmpom , OTIpE/IE/ICHBI B 3alaHMsAX 4 K 8 u NpuBene-

HH B nﬁnuuax 123,124,
12.3. Ourmaamaise 1pysonomLermoCTR Toepmax
opramesecx
Paccroa
one | ONTHMATRI83 TPY30TIOTBEMHOCTS PASGPACAIRATER, T, TpH 00€ BHCCEESHS YAOOgeFHR, T/ra
T
THPORK | o 10 1s 2 “© 60 80 100
1 4 s 5 6 [ 10 10
2- 5 s 10 10 10 16 16
4 10 10 10 16 1§ 16 16
6 10 10 16 16 16 16 16
8 10 10 16 16 16 16 16
10 ® 16 16 2 2 2 2
16 16 16 23 2 2 23 23
20 16 2 2 3 23 ) 2

Paccros | Oumiearsias rpysonameuttocTs, papackaTERS, T, MpH A00< EmeGerus yRoGgerod, 7/ra
e ho02 | o4 | o0 | 08 T 2
1.4 4 4 4 4 s s 5
4.8 4 4 s 5 5 8 8
12 4 s 5 8 8 8 16
12.16 4 5 8 8 8 H 16

J],mnﬁe Tabman 12.3 u 12.4 st yno6CTBa MONB30BAHMS OKPYIIEHB!
JI0 3HAYEHMH IPY3ONOABEMHOCTEH COOTBETCTBYIOUIMX pa3GpachiBare-

Jiedt, yKa3aHHBIX B TaGuuue 12.2.
lsecypmcﬁznpemnnmn arperat cieyeT BHGpaTh B TaKOH nocieno-
3ABHCHMOCTH OT 33/IAHHON I03B BHECCHHA YOGpeHMIH
(cm. Tabn. 12.1) M paccTOsHMSA NEPEBO3KH TPAHCMIOPTHPOBKH (CM.
TaGn. 12.3 win 12.4) cHavana NpUHAMaEM ONTHMAILHYIO rpy:mnon)
€MHOCTB, a 3aTeM 110 Tab/uue 12.2 BRGHPaeM COOTRETCTRYIONIMI arpe-
rar. Hanpumep, Npu 03¢ BHeceHMs OpraHHyecKkux ynobpenui 40 7/ra
n pawmmn TIepeBO3KH 2 KM 110 Tabnnue 12.3 onpenensieM OnTH-
MABHYIO IPY30NoXseMHOCTS 10 T, KoTOpOIK N0 Tabmue 12.2 cootser-
cryer arperat T-150K + ITPT- 10,
TIpHMepHBie CKODOCTH IBHKEHHS arperaTos /ISl COOTBETCTBYIO-
IMX PEXHMOB PabOTHL MO HOPMATHBHEIM JaHHBIM NPHBEACHH B
Tabmue 12.5.
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[image: image5.png]12.5. CKOpOCTH JBIOKEHNS ATPET3TOR 718 BiecEHHS YIOGpERHH

CxopocTs ABOKEHMS, KM/
b crmpou, oy, | o
MT3-80/82 + PTO-4 18,5 19,5 8,2
MT3-80/82 + POY-5 18,5 19,5 82
T-150K+ ITPT-10 19 26 8,2
K-701+ IPT-16 21 28,5 82
K-701 + MTT-23 21 28,5 8,2
MT3-80/82 + IPMT-4 19 20 8,5
MT3-80/82 + PYM-5 18 19 8,1
T-150K + PYM-8 21 26 104
K-701+ PYM-16 21 2,5 1,3

Jlnst nOrpy3KM ynoGpeHmit B X03AHCTBAX Yallle BCErO HCMOMB3YIOT Mo~
Tpy3uMK-3KcKasatop THna [19-0,85, HaBenmBaeMbli Ha TPaKTOp THIa
«Benapych» co cpelTHeit IKCIUTYATALMOHHOM NPOM3BOIMTENBHOCTHIO 62 T/4.
st yno6eTBa pacyeToB fasiee HCTIONb30BAH MMEHHO 3TOT MOTPY3YHK.

J{nst CBOEBPEMEHHOTO BHITTONHEHHSA BCETO 0GBEMa paGoT 1o BHECe-
HHMIO YOGPEHMH BAXHO ONpEETUTH obluee TPEGYEMOE YHCIIO arpera-
TOB, BK/IIOYAs Pa36pachiBaTe/H U MIOTPY3YMKH, MPUMEHUTENBHO K Nps-
MOTOYHO TexHONOTHH. TTOCKOMEKY yrOGpsieMble ILiomam monei B
XO3AWCTBAX CYIIECTBEHHO Pa3/MYAlOTCH, TO PACYETH LeNecoobpaHO
TIPOBOIMTh TIDHUMEHHTENILHC K HOPMATHBHOM ILIOMANH, KOTODYIO
MOXHO IDUHSTH paBHO# 100 ra. Tor/ia HOPMATHBHOE TPEBYEMOE YHCIO
‘pa3bpaceiBaTeneit ynoGpeHmit (arperaTos)

gt
2 TP aTackcumten”

DIE U — 7058 BHECEHIS YIOBDEHIH, 7/8; Fyr = 100 — HODMETHEHE TIOIIAS, 13; [ —
\HCIO KATCHIGDHBIX AHCH BHecer A YIOBPeRItl; G — KoSOHLHEHT HCMOT0RaIIA
KaEHIAPHOTO BpeMEHH; Wi, — NDOHIBOIHTENLHOCTS PA3GpackBaTens yaoBpeHvtt, 7/4;
Ty —TIPORODKHTEHOCTS CMEH, % Koun — KOSDOUUHEHT CUEHHOCTH; Yom — KOOD™
WUEHT FOTOBHOCTH PaIbpACHBATERCH YROBPEHMA.

12.1)

HopMaTHBHOE 3HaYeHHE My CNIEAYET BEIMUCISTD 63 OKpyanenus ¢
TOYHOCTBIO 10 IBYX 3HAKOB IOCJE 3aMATOMH.

B opac-xe'rsx MOXHO UCTIONB3OBATH CDENHME 3IHAuEHUs Ox=0,9,
Yrm = 0,98, Tey ='7 4. 3HaYCHUS OCTANBHBIX BETMUUH YKa3aHEI B TaGNH-~
ue 12.1. TIpOM3BOMUTENLHOCTS arperata W, NPy OTCYTCTBMM HOpMa-
TMBHBIX JAHHBIX MOXHO PACCYMTATh MO YNPOLIEHHO! popmyne

T S . T (122)

n s
PR G E
Bk ek MY AP )
vy 0%y Tolno i +lox

e O, — TPYI0TIOTBEMHOCTS BHOPAHHOO paiee PaIGpachiBaTens, T; k; — Koabdmumn-
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[image: image6.png]€HT enonsaoRa prenemeuoon: Jy= 1, TAK KAX YIOGPEHMA GTHOCATCA K Ipy-
BOFO KI1ACCA; f; — OGUIaA NPOIOTKHTENLHOCTS OTHOTO TEXHOTOTHYECKOTO LK~
NDSTERCH YAOBPEIHH, S | — PACCTORMME TPAHOTIOpTUPORXH YIOGDERIH 20
; J, — LTMHA PAGOYEro MyTH ITpH Pas6PacKBaHMH YIOGPEHMH 1O TOTIO, M; Vr,
IBILKEHMS BIDETATR COOTBETCTBEHHO C TPY30M, 6¢3 TpY3d  TIDH BHe-
PEHHH, KM/4; f1qo — SHCIO TIOBOPOTOB TPEFATA 33 OIHH LHKI; fo.o — TIPO-
IOTKWTENBHOCT, OLHOTO TIOBOPOTA, 4 I — MPONONKHTEABHOCTb ONHOM HOIPYIKH
YROOPEHHHR, %; fox — ATHTENBHOCTS CAYIARHOTO OXHIGHHA MOTPY3KH, 5.

3HaueHMA CKOPOCTEH Vy, Vy, V CAEAYeT IPUHHMATS 110 Tab/uwe 12.5.
Jinuna paboyero myTH

10°Quk;
—, (123)

T B — UMpHHa saxpaTa (paspachBAHHA), NPHHATaS N0 TaGnLe 12.2.

'YHCO MOBOPOTOB arperara 3a BpeMs ONOPOXHEHHUA Ky30Ba

I
Mo =ty =1=F-1, (12.4)
e 7y — YHGTO MPOXOROB ATPETATA 1O 3ATOMY; L — ATHHA T0Ha, M.

Jinuny rona L ¢ yJeToM peanbHBIX Pa3sMEPOB MONEH CeayeT Mono-
Gpath TaKuM 06pasoM, YTOGBI iy GBUTO LiebiM YeTHEIM uncoM. Toraa
OMIOpOXGHeHME KY308a aIBPACLIBATENA BYICT TIDOMCXONMTS Ha ONHOM
¥ TOM Xe KOHLIE TOHA CO CTOPOHbI PACTIONIOXEHHS yIo6peHHit. Pacyer-
Has JUIMHA TOHA He NO/DKHA NPEBHILATH PEATLHBIX PasMEPOB Monei
Xosa#ctea, Hampumep, Ha momsx L[emganbﬂoﬁ HeuepHosemuoi
30HBI JTMHA TOHA B OCHOBHOM pasHa 400...600 M, I03TOMY pacueTHyio
JZUTHHY TOHa C/IEAyeT BHOHPATh B STOM IMANA3OHe.,

TIO HOPMATMBHEIM [aHHEIM CPEIHSIA NPOJOIKHMTENEHOCTb ONHOIO
TIOBOPOTA ? =0,0083 4 NipK BHECEHWH OPIAHMYECKUX YOGPeHMit 1
o = 0,00: 5D Y NPM BHECEHMM MMHEPATBHBIX YAOODEHHH, 38 MCKIIO-
-m-xma{oo SeraTa K-701 + PYM-16, uisi KOTOPOTO CEAYST NMPUHATE
ho= 4

HPOAWDKHWOCTb ORHOM TOIPY3KH YAOGDEeHHI :3, 'MOXHO OTpe-
ZIe/ITB C Y4eTOM paHee IIPUHSTOH 1A rorpysunka 113-0,85 cpexneit
TIpOM3BOAMTENbHOCTH W, = 62T/4: -

: o =9;,nﬁ. 125
BpeMmst CTy4aiHOTO OXHMIOAHMUSA TTOTPYIKH fox TAKKE CNEAYET NPUHH-

MATh 10 HOPMATHBHBIM XBHHBIM:
tox=0,250,. (126)
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[image: image7.png]Tlo ¢opmyne (12.2) MOXHO CHAYaAa PACCYMTATb IPOHIBOAMTEIb-
HOCTS arperata W, a 3ateM no gopMyne (12.1) — HopMaTHBHOE Tpe-
GYeMOe SHCIIO arperaTon My B pacdere Ha 100 ra.

HopmatuBHoe TpeGyeMoe YHCIO TIOTPY3YHKOB. /iy MOXHO BBIYHC-
JIMTH Ha OCHOBaHWH (hopMyisl (12.1) HCXOAS U3 YCIOBHS B3AHMOCHA3-
HOM NoTOYHOM paboThi:

Pos W= s Wen,
otkyna

Mz =—"'l,‘&- a27)

, Wa

3HAUEHMST Mz W My CNEAYET ONPEACTHT C TOYHOCTBIO /10 ABYX 3Ha-
KOB JI0CJI€ 3amTOH.

0611yI0 IOTPEGHOCTH MOGOT0 X034HCTEA B pasbpackiBarelsx yIos-
penuit (7m5) M B NOTPy3uMKax (1z) MOXHO ONPEAETUTL Ha OCHOBAHMM
HOPMATHBHBIX SHAYCHHH My M Mz’

-k B,

" s s = 00 ™ (128
LIy

e Fﬂ”uz To0™% 129

e F; — ynoGpaemas riomans noneft xoanfcTsa, ra.

B dopmynax (12.8) u (12.9) B ormume ot dopmyn (12.1) u (12.7)
3HAYEHHS My ¥ Ny Credyem okpyzasmb 00 UeAX ylices B CTOPOHY YBE/H-
ueHuA. +
‘Benu X03siCTBO He B COCTOSHNH NPHOGDECTH 1 CONEPXATS CTONBKO
pasGpachtpateseil yIOGpeHHH (/) ¥ NOTPYIYHKOB (7y), TO BOSMOXKHBI
CIERYIOLIHE PecypcOCOeperalolne Criocoobl CBOEBPEMEHHOTO BHION-
HeHMs paboT: apeHNa HeOCTAIOUIMX ArperaTos B ﬁ’ XO3SHCTBAX,
BK/IOYAA MAIMHHO-TEXHONOrHeckHe CraHuuu (MTC); ypendenue
KOI(PHUIMEHTA CMEHHOCTH Koy, 'B IOMYCTHMBIX NMPEAENAX; B3AUMONO-
Molilb cocefiell M Ap. B IONMyCTHMBIX TPAHMLIAX MOXHO TAKKE YBETH-
YHTH palee IIPHHATHIE KaJieHAapHble CPOKH. Ha ocHoBaHMM uccieno-
panuit BUMa ¥ 30HaNBHBIX HaYYHO-MCCIENOBATENLCKMX UHCTHUTYTOB
PEKOMEHJOBAHEI CHEAYIOILHE NPOAODKMTENBHOCTH BHECEHHS yobpe-
Huit: opranmyeckux — 10...12 qHedt BecHo# u 15...20 mHelt oceHbIo;
MMHEpPAIbHBIX — 3...4 IHA BECHOM M 15...20 Hell oceHsIo.

TIoR TeXHONOTMYECKHM 3BEHOM IIPH OCHOBHOM BHECEHHM yaoGpe-
HMI 1O NMPAMOTOYHON TEXHOJOTHH TNONPA3YMEBAIOT OGOCHOBAHHYIO
COBOKYIHOCTb NOFPY3YMKOB M pasbpackiBareneir. alue BCero TexHo-
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[image: image8.png]JIOTHYECKME 3BEHbS TAKOTO THNA GOPMUPYIOT C OTHHM TIOrPYI4HKOM.
Tlono6HBI NPUHLHMIT OpraHM3aLUK PAGOTH! MCTIONB3OBAH H B IAHHOM
3aaHNHN.

HeobxoaumocTs (POPMHUPOBAHHS TEXHONIOTHYECKHX 3BEHBEB 06YC-
JOR/IEHA CNIEAYIOUIMMM NPEHMYLIECTBAMH TDYIIIOBOM PaGOThI arperaTor:
CYIECTBEHHO YMEHBIIAIOTCA TIOTEPH BPEMEHM Ha B3AHMHOE OXMIAHHE
arperaToB; COKpaUIalOTCs CPOKH 6OTKM K2XKIOTO TI0J1st ¥ TIOATOTOB-
KM ero [ NOCJeYIOLMX PaGoT; MOBHILIAETCS YPOBEHH TEXHUYECKOTO,
‘TEXHOJIOTHIECKOTO M APYTHX BUIOB OGCIYXHBaHMUs; GoJiee OnepaTHBHO
PACIIPOCTPAHAIOTCA NIEPENOBLIE METOMIS OPraHW3alHH TPYAA.

Taxum 06pa3oM, paccMaTpHBacMasl 3a1iada CBOIMTCS K OIperesne-
HHIO B 3aBHCHMOCTH .OT YCIOBMH paboTeL wKena pasbpaciBarenei

ynoGpesmit, chJ;ym:nm OJTHMM NOTPYIIHKOM l'l3-0 8B mpou3spo-
mwuocrbn 62 T/4. laxee MANOXEHH YNIPOLCHHMA ACTCPMHHHDO-
BaHHBIH U G0Jlee TOUHBIN BEPOATHOCTHIM METONB PENICHMS YKA3AH-
Ho# 3anaum.

B KavecTse MCCIENO0BATEILCKOH PabOTH MOXHO BBUTOJIHUTb CpaB-
HUMTEJLHELH AHATH3 0GOMX METOZIOB C Y4ETOM BCETO AHANIA30HA U3Me-
HEHMA NeHCTBYIONMX (BaKTOPOB.

‘CoOTHOLUEHHE MEXIly YMCIIAMH m pasGpackiBatesnielt yroGpeHHit U
TIOTPY3YHMKOB B TEXHOJIOTHYECKOM 3BEHE ONPENIENIEM HCXOS 13 YCIIO-
BUS MX B3aUMOCBSI3aHHOM MOTOYHOM paborsl [cM. dopmyny (12.7)]:

MWy =nW, (12.10)

TipusumMas n = 1 M yIMTHBas paHee PACCITAHHEIE FHAYCHHS TIPO-
M3BOLMTENBHOCTER W, M W, paccauTLIBaeM uMcio pasBpachiBatenelt
'yroGpennit, oﬁc.'lmmm OJTHMM TTOTPY3YHKOM:

m=W/W,. 1211
DTO PaBEHCTBO SKBHBANIEHTHO COOTHOLIEHHIO
=t/ (12.12)

an0XeHHbI YNPOLEHHE METOR OMPENE/CHHS COCTABA TEXHONO-
THYECKOTO 3BEHA HMEET CIIEYIOLME OCHOBHBIC HEIOCTATKH: 3HAYCHMS
Im ¥ 1, B GOpMyse (12.12) NPHHATH! TIOCTOSHHLIMU B TEYEHHE BCEIO
Paboyero AHs, TOTAa KAK OHM M3MEHAIOTCA BEPOSTHOCTHBIM 06pasoM
H3-3a RIHAHWA MHOXECTBA CITy4aifHbIX PAKTOPOB, BIUNIOYAS HETIOCTO-
SHCTBO CKOPOCTH IBIXEHHS! pa3GpackiBaTeNnedi ynoOpeHuii, paccros-
HMS 1O 1O/ M Ap. He yuTeHB! TakKe CTOMMOCTHBIE COOTHOMIEHMS
MEXJIy arperaramMu 0GOMX THIIOB.

BoJiee TOUHOE PEIIEHHE C YUETOM OTMEUEHHBIX HEOCTATKOB MOX-~
HO MONYYHTh Ha OCHOBE METOJIOB TCODHH MACCOBOTO OGCTYXHBAHMS.
B3aHMOCBSA34HHYIO paGOTY. IOTPYFHKA H OTPAHHYCHHOTO YHCIA pas-
GpachiBaTesielt IIPH 3TOM MOXHO PaCCMATPHBATS, KAK THIHYHYIO 3aMK-~
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[image: image9.png]HYTYIO CHCTEMY MacCOBOTO OGCTYXHBaHM S C ONHMM OOCTYXUBAIOLIMM
arperaToM-Tnorpy34yukoM. PasbpacsiBaten ynoGpeHHUi COOTBETCTBEH -
HO MPHHMMAIOT B Ka4YecTse OOCMY)KMBAEMBIX arperatos. [IpuHLMITH-
aneHas cxema pabGOTHI TAKOH CHCTEMBI IOKa3aHa Hn McyHke 12.2. B
Ka4ecTBe OCHOBHOIO KPHTEPHS ONTMMATBHOCTH CMO B PHIHOYHBEIX
YCJIOBHSAX LIENECO0BPAIHO NPHHATS MHHMMYM CYMMEI T1OTEPb B ZICHEX-
HOM BHIPXEHHM OT B3aHMHOIO OXMAAHMS MOTPY34MKa M paGpackiBa-
Tenei ynoGpeHmit:

Cn= MoCpy + Py C,y — min, (12.13)

IE Gy — CYMMA MOTEDS, OT MPOCTOR DO B2HMFOM OXIHISHAK PAIGPACKBATEAEH Y106~
pesil W NOTDY34HKa, D/4; M — CPEANEE SN0 PAIGPACHEATENEH, OXHIAIOUIHX TO-
IPYSK; Pao — CPEIHEE HAUEHNE BEOSTHOCTH IPOCTOS IOTPY3IHKA M3-32 HECBOCBDE-
MEHHOFO TIDHOITHA pasOPACHBATEIEH; Cn, Cp — CTOHMOCTS 14 NIDOGTOR. cooTBeT-
CTBEHHO OAHOTO Pa3bPacHBATENA H NOTPYIHKA, P

Jins cTaGMABHOCTH PedyIbTATOB PACYETOB TIPH M3MEHSIONIMXCS Lie-
HaX B PHIHOYHBIX YCTOBHSX Lieeco0Bpa3Ho or BhipakeHus (12.13) ne-
PeMTH K OTHOCHTEIbHBIM Ge3pasMepHBIM 3aTpataM:

a2 _Cm, G .
Cmn = é"’m,,?"—+1’,,,,—mun. (12.14)

TlockonbKy 3HaueHust Cpy ¥ C, HIMEHAIOTCH IPUMEPHO TIPOTIOPLIM-
OHAIBHO, TO OTHOLIECHHE C",,./C,, Oynet ocTaBaThcs GTaGMIbHBIM. [lo-
3TOMY MOXHO HCIIONIB30BATh 3HaYeHNs C,, M C, 32 M0G0 NepHos Bpe-
MeHy. TIpH OTCYTCTBMM TAaKMX NaHHBIX OTHOLueHME C,/C, npuGau-
XKEHHO MOXHO 3ameHMTh OTHowenueM Il,/I, Mexny ueHamu
arperarta uisi pa3bpachiBaHMs yAoOpeHMii (BKIIOYas TPaKTOp M caMm

Ouépens Tlorpysamx.
1p£omx a f\ Ogtnsy;:nue
I_L..O S <g> _04;

—_— .

Puc. 12.2. Tipumanmnansas cxema paGort saMuuyrofi CHCTeMS MACCOBOTD
‘oGeRymEBaHIA ¢ MM OBCAYABAIOUUNY STPEraTON (OTPYIWRKOM)





[image: image10.png]pa3bpackIBaTeNb) M NOTPY3UMKa B BUIE
= o, .
Cnn =my— + P, —>min, (12.15)
o,

rite L, L}, — ONTOBLE LEHH COOTBETCTBEHHO ATPETATA W MOTPY3UHKa, P.

3nauerust L, u I, TaKKe MOXHO B3ATH 32 M0oGOH NepHON BPEMEHH
C YHETOM HX NIPOTIOPLMOHAILHONO H3MEHEHMS.

Pemenne 3anaun onTuMu3anmy o Rputepusim (12.14) wm (12.15)
CBOZUTCS K ONENENEHHIO ONTMMATBHONO IHCIA rPeraToB MUIA pa3-
GpaceiBaHMs YIO! ;emm Mo, OGCIYXUBAEMBIX ONHUM TIOTPY3HKOM.

BemanHs! myu OMpeaeTuM TIO H3BECTHBIM M3 TEOPHH Maccomm
06CTyXUBAHUA (bopMleaM
m°=m—(l—}’m)[l+%]; (12.16)

B =1/[1+ma+ m(m=1)a® + m(m=1)(m-2)a> + m(m~-1)... 16" ], (12.17)
e m — TeKylee 10 OBCTYXHBACMBIX NIOCPY3UHKOM IPEraTOB; @ =A/W; A — [LIOT-
HOCTB (umﬂcmom) ToToKa ll'pnﬁunanmux X noi BaTeneit yao6-
DerH, L . HOTeHCHBHOGT DOCTYXOMBaHHA PaSSPaCHBATech HOTPYSHHRON, i,

3HaueHns BenuauH A v B (12.16) ¥ (12.17) MOXHO ONpeAeaUTs H3

aBeHCTB
fle kb . :
1/[ iy eotns (12:18)
1_W, (12.19)

4 Onke’

TR fy, — P MPOMEXYTOK BPEMEHM MEXY TDEGOBIHISMH Ha FOFPYSKY YAOBpE-
HRH, NOCTYNAIOWMX OT ONHOTO Pa3GpacKBaTens, 4.

Heo6XomMBble HCXONHBIE TAHHEIC MUK -ONPENCNICHHA A M | TIpHBE-
JZIeHBI paHee. B KadecTBe NOMONMHHTENBHBIX TIOKA3ATeNeH IPHEKTUBHO-
CTH B3aMMOCBSI3aHHOM PaGOTHI TIOrPY3uMKa U pa3bpackiBaTeNeit ynoo-
DEHMit MOXHO OTPEIENHUTh TAKXKe BEPOSTHOCTD IPOCTOS MOTPY3YMKA
Py, o dopmyne (12.17). Koadpuument mnpocros pasbpachipareneit
yRoGpenuit

= mo/m.

TIponyckHas CrOCOGHOCTb MOPPY3YHKA MO YHCITY OBCHYKHBAEMBIX
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[image: image11.png]3a 1 4 pasbpaceiBareneit ynoGpermit

n= (1 = Po)h.
3HaveHus l’,,,, k,,, M g, MOXHO ONPE/IENIHTH KAK ISl CAMOCTOATENIb-
HOTO aHAH33, TAK M MPH OIITHMANLHOM PeXHMe PaGOTH 110 KDHTEDH-

am (12.14) win (12.15). Ipu pemerny no xpmv.pmo ormmmﬂocm
(12 15) MOXHO MCTIOJNB30BAT CIEYIONIME OITTOBbIE Liel
raoB 3a 2003 rox; FOM3-6JI/M + 13- 035 ll,, 3811

MT3 +PTO- u,,=39]847p‘MT.i-§0 POY-5—
I,L,— p.; K-701 + IIPT-16 Lb,lml(x)p,

mmp MT3-80+1PMI'4 =429540p.;

= 458700 p.; T-150K + PYM-8 — I, = 1 053 280,

= 2252260 p. Ecu BMecTo MT3-80 uue-
HAIOT TPAaKTOp MT3 82, TO K COOTBETCTBYIOUIMM 3HAYCHHMAM cae-
myer nobasute 27 100 p. uﬁl‘bl arperaToB npn 'HEOGXOIMMOCTH MOXHO
CKOPPGKTHPOBATD C Y4ETOM PHHOUHEIX YCIOBHH.

[WCIEHHOE PEIUCHHE MO KPUTEPHIO ONTHMATEHOCTH (12.15) mox-
HO BBITIOJIHWTH Ha Gaje KaK KOMIIbIOTEPa, TAK M OGLIYHOTO KANBKYIS-
TOpa B TAKOM Moc/efoBaTebHOCTH. 3aaeM B popmyre (12.17) anave-
HHe my'= 1 1 BoHCHsEM Py = 1/(1 + 1 - ). 3arem noncransem 3Ha-
yeHust my U P, B Buipaxenue (12.16) u onpenensieM my,. Jlanee no
dopmyne (12. 1§) 'HAXOJMM COOTBETCTBYIOLIEE 3HAYCHHE KPHTEDHA ON-
THMATHHOCTH Cpyy. AHANOIHYHO. BHITIONHAEM BTOPOH LMKN pacuera
Tipu m =2 N T. . TaKue LHKITBI pag ncncmnmom-lmno nony-

-mml MUHHMANEHOTO IHAYCHHA Gy min, KOTODOMY COOTBETCTBYET OIT~
uucm) Mo PA3GPACHBATENEH ynoﬁpemm Ec:m Tpumy=2
romes, ,,.,,|, T Cpurmuin = Cuat ¥ =1. 3uauerust P,

my B Cpy npu pacderax clienyer omen';g zo mcx {ETHIpEX 3HAKOB
nocie 3ANATOH.

TIo 3HAYEHHIO My MOXHO PACCIMTATH U APYIHe ToKasaTenu paGo-
Thi CMO B ONTUMANBHOM PEXHME: Pro opts Moopts Kmogts Gnopt- TIDH
TOM P opt M Kmopt MOXHO PACCMATPHBATH U KAK NOJM BPEMEHH CMe~
m:.G B TeyeHMe KOTOPHIX NPOCTAHBAIOT NOTPY3UMK M pa3bpachiBaTenu
YA

ocxonu:y JiaXe B ONTHMANBHOM DeXHME PaGOTH Proop > 0 M
Kmopt > 0, TO MONHOCTBIO HCKITIOYMTH IIPOCTOH ArperaToB BO B3AMMHOM
OXMIAHWM NPAKTHYECKH HEBO3MOXHO, CIIE/IOBATENBHO, TIONyEHHOE
peleHHe MUHHMHIHPYET TONEKO YWIEp6 OT TAKUX NPOCTOEB M. IO~
TBEPKIACTCHA CYMECTBEHHBI/ HENOCTATOK YIPOIMEHHOTO ACTCPMHHH-
POBAHHOIO pacyera mo d)epuymm (12.10) m (12.11), B KOTOPHIX NpPH-
HATO C y4eTOM BhipaxeHHs (12.6) MOCTOSHHOE 3HAYEHHE BPEMECHH
c.'lyqzﬁnoro OXHIAHMS Loy 3uaueHmem Iox 9ACTO BOOGIIE IPeHEGpera-

Cpasumnbnun AHANK3 YKa3aHHBIX JBYX CMOCOGOB ONpENeCHHS
COCTaBA TEXHONOTMYECKHX 3BCHBCB C YHETOM BCETO JIMATIA30HA HIMEHE-
HMSL JeHCTBYIOMIMX (PAKTOPOB (CTYACHYECKAS MCCIENOBATENBCKAS Pa-
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[image: image12.png]60Ta) MOXHO BBIIONHHTb Ha KOMIIBIOTEPE C NIOCTPOCHHEM IPaHKOB
COOTBETCTBYIOUIMX 3aBUCHMOCTeH, I pacuKy 3aBHCHMOCTER Po, = f(m),
mo=f(m) u C = f(m) uenecooGpa3HO CTPOUTH M NPH OOBIYHOM Ba-
pHaKTe pacuera.

Tlocrie onpezeNeHHst COCTaBa TEXHONOTMYECKOTO 3B6Ha HEOGXOMH-
MO NPEIyCMOTPETh COOTBETCTBYIOLIYIO NOXTOTOBKY MOJIL, BKIOYAst
YAAJIEHHE MPENATCTBUA M OTOMBKY TIOBOPOTHBIX NMOJNOC (CM. 3ajaHue
). Tipn BHECEHUU y/IOGEHMUH B OCHOBHOM PEKOMEHIYIOT YeNHONHIH
cnoco6 nBiXeHns 6e3 pa3GUBKH TTONA Ha 3aToHBl. MeToauka pacyeta
JUIHHBI TOHA B 3aBUCHMOCTH OT TPY3OMOXBEMHOCTH pa3bpachiBatelis
YIOGpeHUit HATOXEeHa paHee.

Kauectso paGotsl pasGpacsipateneit yIoGPEHMI OLEHHBAEM C 110-
MOILBIO METOIOB, HIIOXeHHbIX B 3anaHuu 9. TouHocTs cobmonenns
3aJIaHHOM 10361 BHECEHMS YIOGPEHHIt B YCIIOBHSX NPOM3BOJICTEA OTIpe-
IIENSIOT METOZIOM KOHTPONIBHOM HABECKH C MCTIONB30BAHHEM tbopuynu

(123
10,0,
" Byle

OnipesieNIMB DU M3BECTHOM Macce ynoGpennit Qp wpuuy By u
JUIMHY b, TIYTH HX PACTIDEIEIEHMsL IO TIOJTIO, PACCYHTHLIBAEM (paKTH-
HECKYIO 103y BHECCHUS Uy M TIDH OTKNOHCHWH €¢ OT HOPMATMBHOIO
3HAYEHNS TIPOBOIMM: HEOOXOIMMYIO DETYITHPOBKY.

O6ilyio oueHKy KayecTBa paGOTHI pasbpacmiBaresnieil ynoGpermit
BHITIONHAIOT B KOHLE paGoyero mHsA GALTbHBIM METONOM (CM. 3aka-
HHe 9) TIO CNEAYIOUNMM OCHOBHBIM MOKA3aTe/IM: OTKIOHEHHE OT 3a-
JIaHHOM 0361 BHeCEHWs, %; HEpABHOMEPHOCTh DAacNpeNeNeHus 10
IIMpHHE 3aXBaTa H 110 [UIHHE NPOXOJa, %; HANHIME OTPEXOB.

Orver. PeayiLTaTsl pacueToB M BHIBOXEI CIENYeT MPEICTABUTH B
BHIe TaGmHuB 1.4.

3apanwe 13

ONTUMM3ALMS OCHOBHOW 1 I'IPEJlI'IOCEBHOﬁ
OBPABOTOK NO4BbI

Llemms 3axamus — MPUOGPECTH HABLIKK ONTHMU3ALMK Ofiepauuii oc-
HOBHOM M TIPE/INOCEBHOMH 06PaGOTKH NOYBHI 1O KPHTEPHAM BHICOKOTO
KaUECTBA M PeCyPCOCOEPeKEHNS.

Conepxanne 3anamms. 1. Bomucats w3 tabmust 13.1 mcxonmsie
[IaHHBIE 11O COOTBETCTBYIOIIEMY BADUAHTY 3A/IAHHA.

2. Bui6pats 3peXTHBHEIE TEXHONIOTHH OCHOBHO# M NPENIIOCEBHOMN

06paGOTKH MOYBEL.

3. AI10XHTL OCHOBHEIE arpamxrm-(ccme ‘TpeGoBaHMA K KaXAOH
M3 onepaumi.
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